Concanavalin A-stimulated splenocytes secrete a factor that stimulates progesterone production in cultured rat granulosa cells. 
Introduction
Mounting evidence suggests that there are complex interac¬ tions between the immune and endocrine systems. A variety of immune cells, including neutrophils, macrophages and lym¬ phocytes, are present in the ovary (Brännström et al, 1993) . Several immune cell-derived mediators, including interleukins 1 and 6, and tumour necrosis factor a, modulate granulosa cell steroidogenesis, typically in an inhibitory fashion (Kasson and Gorospe, 1989; Veldhuis et al, 1991; Gorospe et al, 1992) . In contrast, we have shown that rat splenocytes secrete a factor that stimulates progesterone production in freshly isolated, undifferentiated granulosa cells obtained from female weanling rats pretreated with diethylstilboestrol (Gorospe and Kasson, 1988) . This progesterone-stimulating factor (PSF) is distinct from FSH, epidermal growth factor (EGF), GnRH, vasoactive intestinal peptide (VIP) and pituitary adenylate cyclaseactivating peptide (PACAP) , the main agents shown to induce steroidogenesis independently in undifferentiated granulosa cells (Clark, 1982; Jones el al, 1982; Hsueh et al, 1984; Davoren and Hsueh, 1985; Zhong and Kasson, 1994 1~T ). This column was eluted at 0.5 ml min~with a 0-40 mmol imidazole 1~g radient in 150 mmol NaCl 1" \ 10 mmol Tris-HCl 1" \ pH 7.4 (Fig. lb) . Active fractions from this column (typically eluting between 3.5 and 5 mmol imidazole 1~: ) were pooled, diluted threefold with 50 mmol NaP04 1~\ pH 7.4, and applied to a Mono S FPLC cation exchange column (7 mm 50 mm) for high resolution ion exchange chromatography. This column was eluted at 0.7 ml min" with a 0-1 mol NaCl 1~g radient in 50 mmol NaP04 1~\ pH 7.4 (Fig. 1c) (Fig. 3b) FSH or PSF (ng ml"1) (Fig. 4b ), but PSF, even at a dose eight times higher than that producing maximal steroidogenic activity (Fig. 4c) (Fig. 6) , whereas FSH-pretreated cells did acquire ß-adrenergic respon¬ siveness (P < 0.01 versus media controls after 2 days, Fig. 6a , and < 0.02 versus media controls after 5 days, Fig. 6b, = 6 ).
Pretreatment of cells with PSF also induced subsequent ß-adrenergic responsiveness (P<0.07 versus media controls after 2 days, Fig. 6a and < 0.05 versus media controls after 5 days, Fig. 6b Freshly isolated granulosa cells were pretreated with media alone, FSH (30 ng ml"1) or progesterone-stimulating factor (1000 ng ml"1).
After pretreatment for (a) 2 days or (b) 5 days, the cells were washed, and then challenged with media alone (D) or isoproterenol (10~ó mol 1" 1; M). The cells were incubated for a further 3 days and progesterone was measured by enzyme-linked immunoassay. Data points are means + sem from six independent experiments. *P < 0.05 versus media treatment; **P<0.02 versus media treatment; ***P<0.01 versus media treatment.
Discussion
In the study reported here a progesterone-stimulating factor secreted by concanavalin -stimulated rat splenocytes was puri¬ fied over 500-fold and it was determined that this factor, like FSH, stimulated both progesterone and 20a-dihydroprogesterone production but, unlike FSH, stimulated only a minimal amount of oestrogen production. When The Chromatographie procedure used in the purification of PSF from conditioned splenocyte media isolated two distinct progesterone-stimulating activities; one activity flowed through the heparin-agarose column and one activity bound to the column but could be eluted by NaCl. The non-retained activity was difficult to detect upon heparin-agarose chroma¬ tography (25-150 min) (Kirsch et al, 1981; Halme et al, 1985 
